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Soil, Water, Drainage Plans 
Good soils and plenty of good water is necessary 
for efficient crop production but too much water 
causes problems and makes drainage a necessity. 
SOILS 
The project lands of the Oahc Unit arc located in 
the northern portion of the eastern half of SoUlh Da­
kota. They comprise lands proposed for irrigation in 
the Missouri Slo~ in northwestern Sully County just 
cast of the Oahe Reservoir, and in the Lake Plain of 
Brown, Spink, Marshall, and Day counties at the 
northern end of 1he fames River Basin within South 
Dakota. The Lake Plain is divided by the James River 
into two natural areas called the West Lake Plain and 
the East Lake Plain. 
Land surveys have b«n made by the Bureau of 
Reclamation over much of eastern South Dakota in an 
effort to establish a sound basis for the Oahc Uni1. 
Most of the Jami classified is sui1able for irrigation 
when considering only 1he upper 4 or 5 feet of soil. 
However, it was necessary 10 eliminate all lands which 
did not allow water to penetrate rapidly below the4or 
5 feet depth. In general, good subsurface drainage will 
be required down ro the B ro JO feet levels, in order tn 
attain a minimum water table of 4 to 5 feet. 
Mapped with Land Surveys 
The Missouri Slope and the Lake Plain have been 
mapped with semi-detailed land surveys. For the 
present time, the scmi-de1ailed survey has been 
check~! by detailed surveys on five different sample 
blocks covering about 10% of the total area. The de­
tailed survey results were projected to the entire Oahe 
Unit using the semi-detailed surveys as a guide. 
"Irrigable" land island which can be economically 
served with water. These lands are divided into three 
soils classes based upon their ability to produce and 
profitably utilize the irrigation water. Repayment ca­
pacity of the lands arc based upon these soil classes. 
They are known as Class I, 2, and 3. Any soils that do 
not fit these three classes are placed in Class 6 and are 
known as non-irrigable. 
When detailed land classification surveys are com­
pleted, the location of each land class will be shown on 
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a map of each quarter sec1ion of land. These maps will 
be furnished to each landowner in the Oahe Unit. 
They will be imponant and necess;iry for each farmer 
as he develops his land for irrigation. 
A summary of the irrigable land resulting from 
the surveys, is shown in the table below: 
IRRIGABLE ACRES 1N PROJECT LANDS Of OAHE UNIT 
Acreage• 
Ck:iu 1 Clo11 2 C1a11 3 Total 
Miuovri Slape 16,000 21,000 37,000 
West lake Plain 71,000 71,000 32,000 174,000 
Ea,t Lake Plain 99,000 120,000 52,000 271,000 
Tatal1 _ 186,000 212,000 8~ 
MISSOURI SLOPE SOILS AND TOPOGRAHY 
The Missouri Slope lies in an upland area where 
glacial drift overlies shales. The soils possess a cover 
of weathered, wind-blown soils to a depth of 4 feet 
or more. Below this depth, there is a containing porous 
mater ial of loessal or glacial materials down to at 
lcast8fcet. 
The Missouri S!opc is marked by gently-rolling to 
rolling topograhy. Topography,as a singlefactor,does 
not account for a very high percentage of the nonir­
rigable land, but when in combination with other fac­
tors, about half of the land within the over-all boun­
daries of the Missouri Slope fall into that classification. 
LAKE PLAIN SOILS ANO TOPOGRAPHY 
The Lake Plain area is in the bed of Lake Dakma, 
formed by glacial melt water dammed at the southern 
end near the site where Redfield is now located. The 
lake was drained by the James River which established 
a channel through the high ground and now divid1.:s 
the lakcbe<l from north to :muth. 
The soils arc formed mainly of water born sedi­
ments, reworked on the surfan: by wind action and 
mellowed by many yc:1rs of vcgctatiYe growth. These 
sediments overlie a glacial till found at depths from 20 
to 40 feet in the ccnttr of the area and on the .surfoce 
at the shoreline of the old lake. 
The boundary of the area has been established at 
a line roughly paralleling 1h1.: old laktshore where the 
lake sediments arc 10 fo.:t deep. Thus, all of the Lake 
Plain soils consist of sediments 10 or more fret in 
thickness. 
Free of Rock 
The irrigable soils of 1hc Lake Plain are the deep, 
medium-textured soils. The surface and subsoil are 
free of rock. Waterholding capacities are good. Lami­
na_ted silts characterize all profiles beginning at depths 
varying from 24 to 48 inches below the surface. The 
soil overlying the laminated material has been modi­
fied by forces of weathering. 
Silt loam is the dominant texture at all depths of 
the 5 foot profile over the Lake Plain irrigable lands, 
with loam and light silty-clay loam next in order but 
of much less importance. 
The general slope of the Lake Plain from north to 
south is very flat, there being a difference of about 10 
feet only in elevation in a 50 mile distance. In the east­
west direction, the slope is toward the James River, but 
isno more pronounced than in the other direction. 
Other than general lack of slope, the topography 
is very favorable for irrigation development. 
Subsoils of the Lake Plain generally possess a high 
degree of salinity and alkalinity at a depth of 4 to 5 
feet. This matter was given long and careful study in 
the .field and in the laboratory and has been resolved 
by the development of the subsurface drainage system. 
WATER 
The water in the Oahe Reservoir and the James 
River runoff is suitable for irrigation and other multi­
ple uses. The Missouri River water contains about 543 
parts per million (ppm) of total dissolved solids 
(TDS). Water containing 1,600 ppm of TDS or more 
should not be used continuously for irrigation. 
Water, when applied to the land, adds to the re­
sponsibilities of the farm manager. He will need to pay 
close attention to the balance of nutritive plant foods 
in the soil as well as the amount of soil water. Failure 
to heed good management practices will show up 
more quickly on irrigated land than on dryland 
farming. 
Both farmers and government planners often fail 
to realize that when you supply plenty of water to soil 
and crops, you do more than merely add water; you 
change the effectiveness of every other factor in the 
system, and, consequently, need to develop a new sys­
tem of management. 
Need for New Crop Vorieties 
The varieties of crops grown before irrigation had 
probably been sdect<:d for generations for drought 
rcsi!ltancc. The farmer wanted a variety which would 
produce some food to feed his family even during a 
very dry year. The rJre ycJrs in which there was plenty 
o[ rain did not greatly concern him. He merely got a 
little "bonus" during such years. 
But the drought resistant variety is seldom capable 
of nuking maximum use o( the improved water sup­
ply. A new variety that will give the highest yields 
under the new moisture regime is needed. New cul~ 
tural practices are also needed. With plenty of water 
the plant population can be increased. Rate of fertiliz­
ation and possibly even the ratio of nutrients in the 
fertilizer will have to be changed. Weed problems will 
be different. New crop rotations that will use the land 
more efficiently also become possible with a depend­
able water supply. 
This will call for changes in the traditional mar­
keting sysrem. The amount of water used will have 
to be properly regulated. Too much or too little will 
reduce net returns. 
Irrigation Changes Community 
This list of changes is incomplete but is sufficient 
to show that when you make irrigation water avail­
able to a community, new changes in customs, man­
agement, and living result. If maximum use is to be 
made with a minimum of costly mistakes, an experi­
mental farm should be set up in the area to work out 
the changes in soil and crop management needed 5 to 
IO years before the irrigation water is to become gen­
erally available. 
It is estimated on an average a farmer will use 
about 1½ acre feet per acre of water annually . ln 
order to supply this amount to the farm, it will require 
that 1.65 acre feet of water be released at Oahe Dam 
and .85 acre feet from return flow and natural flow in 
the James River, per acre irrigated. 
Approximately 40 to 50% of the water is lost in 
transporting it through reservoirs and canals, and by 
evaporation and seepage. Facilities will be built by 
the project to bring water to the high point of the 
farm. The farmer will have to level the land and build 
lateral di cches to carry the water where wanted on 
his farm. 
The irrigator will need to do advanced planning .J 
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of his water needs. The system used in allocating 
water on various projects will be: (I) water on de. 
mand with 48 hours notice, or (2) in periods of high 
usage, a system of rotation may have to be used. This 
may be necessary so that everyone will be able to re• 
ecivc all of the water needed. 
The supply works have been planned to have suf. 
ficicnt capacity to take care of the proposed irrigated 
lands during periods of the 5 driest years on record. 
However, during short periods of extreme drouth 
and high temperature, rationing may be used. 
Many Uses far Water 
It has been planned in this project that the w:1.tcr 
would be used for many different purposes. In addi• 
tion to irrigation, it could be used for municipal and 
industrial use, for water pollution abatement, for Rood 
control, for fish and wildlife areas, and for recrea­
tional areas. 
It is important that we develop as many multiple 
uses for the water as possible. If present trends con• 
tinue, the outlook for the supply of needed water in 
the Upper Missouri basin for the years 1980 to 2CXX} is 
serious. If this area is to share in projcctC<I population 
and economic growth, increased attention must be 
place<! on our water supply and its efficient use. Water 
is becoming an increasingly important economic fac­
tor in the welfare of the people who live in the Upper 
Missouri River Valley. 
DRAINAGE 
For successful and permanent irrigation of the 
Oahe Unit, it will be necessary to remove the water 
which penetrates below the roo1 wne of the crops. 
Because of the physical characteristics of the project 
lands, artificial aids to this removal will be required. 
The basic measure for drainage is chat the upper 4 
feet of soil must be drained in 48 hours, and 15 inches 
of water must move through the soil to the drains in 
21 days. The latter (1.5 inches in 21 days) is an esti­
mate of the dr:iin:igc w:itcr that will accumulate with 
normal opcr:ition on alfalfa fields, and is probably 
more than would be needed to maintain a salt b:ilancc. 
Thercforc,it is belic~cdthat a s.althalance can be main• 
taincJ that will allow full agricultural production, 
and water tables will be hdd to safe levels. Draim 
designed to these measurements will he adequate to 
also remove ~page from laterals crossing irrigable 
lands. 
The data obtained shows that tile drains probably 
will be required under most irrigable land to drain the 
soils. Spacing of the tile will vary from location to lo­
cation. On the Lake Plain, the spacing is estimated to 
average 330 feet, with an average tile depth of 9 feet. 
On the Missouri Slope, the tile spacing is est imam.I to 
average 200 feet at an average depth 0£ 8 feet. The tile 
will be 6 inches or larger in diameter and will be laid 
in a gravel cmclope. Open-ditch collector and outlet 
drains will carry the drainage water out of the area. 
Depth to the existing water table on the L1kc Plain 
averages about 17.5 feet as measured in observation 
wells throughout the area, and the a\'crage annual 
fluctuation is about 1.3 feet. On the Missouri Slope, 
the water table is at a greater depth, but a\'ailable data 
arc 100 meager 10 permit conclusions as 10 its average 
depth or annual Auctuation. 
DrainsNecessory 
An extensive system of surface and subsurface 
drains will be necessary 10 remove irrigation waler not 
consumed, as well as storm runoff. 
Three features of the drainage system arc as fol. 
lows: 
(I) Main drains will make use of the natural drain­
age channels which arc to be deepened, enlarged, 
straightened, or otherwise m()(lified to permit them 
to serve as outlelS for al\ surface and subsurface water 
coming from the unit. 
(2) Collector drains will be open ditches which 
collect wound water from the tile drains and surface 
water from the surface drains, discharging it into the 
main drains. 
(3) Tile drains will be located under irrigable land 
at the depth and spacing needed to control the ground 
water. 
Farm dr:iins for the lfopos..:i.l of excess surface water 
into the project drainage system from each quarter 
section under irrigation will be the responsibility of 
the lanllowncr. All other drains, including subsurface 
tile drains within irrigate<! farm units and one sur• 
face-drain inlet for about each quarter section under 
irrigation will be built and financed as project works. 
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